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CLAIMS 



[Claim(s)] 

[Claim 1] Heating apparatus characterized by fixing the exoergic material which is the 
heating apparatus for heating the body laid in a top face directly or indirectly, and 
generates heat by electric supply on the inferior surface of tongue of the hot plate 
constituted with a quartz (Si02). 

[Claim 2] Heating apparatus characterized by carrying out the restoration receipt of the 
exoergic material which generates heat by electric supply in the heater pattern of the 
predetermined depth which is the heating apparatus for heating the body laid in a top face 
directly or indirectly, and was formed in the inferior surface of tongue of the hot plate 
constituted with a transparent quartz (Si02). 

[Claim 3] Heating apparatus according to claim 1 or 2 characterized by carrying out 
adhesion junction of the reflecting plate of a wrap quartz in exoergic material on the 
inferior surface of tongue of said hot plate. 

[Claim 4] Heating apparatus with which it is the heating apparatus for heating the body laid 
in a top face directly or indirectly, the exoergic material which generates heat by electric 
supply is joined to the inferior surface of tongue of the hot plate constituted with a 
transparent quartz (Si02), and the reflecting plate of the quartz with which the crevice with 
the depth by which said exoergic material is contained was formed is characterized by to 
carry out adhesion junction on the inferior surface of tongue of said hot plate. 
[Claim 5] Heating apparatus according to claim 3 or 4 characterized by preparing the 
cooling member equipped with the passage where coolant gas circulates in the inferior 
surface of tongue of said reflecting plate. 

[Claim 6] Heating apparatus according to claim 1, 2, 3, 4, or 5 characterized by preparing 
the resistor for thermometries in the perimeter of said exoergic material in the inferior 
surface of tongue of said hot plate. 

[Claim 7] Heating apparatus according to claim 1, 2, 3, 4, 5, or 6 characterized by forming 
in the top face of a hot plate the crevice to which said body is dedicated. 
[Claim 8] The flow section through which it flows to exoergic material is drawn by even the 
outer surface, and a way edge and an electric supply member are electrically connected 
outside the flow section concerned, and airtightly this electric supply member periphery in 
the area where the end face of a wrap insulating member contains said contact part at 
least Heating apparatus according to claim 1, 2, 3, 4, 5, 6, or 7 which is fixed to a heating 
apparatus front face and an airtight through a seal member, and is characterized by 
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providing a cooling means to cool near [ said ] the connection part further. 
[Claim 9] The manufacture approach of heating apparatus characterized by to be the 
approach of manufacturing the heating apparatus for heating the body laid in a top face 
directly or indirectly, and to have the process in which the predetermined depth carries out 
heater pattern formation to the inferior surface of tongue of the hot plate of a quartz 
(Si02), the process which are filled up with the thing of the shape of a paste of the 
exoergic material which generates heat by electric supply in said heater pattern, and the 
process which calcinate the thing of the shape of a paste of said exoergic material after 
restoration. 

[Claim 10] The manufacture approach of heating apparatus according to claim 9 
characterized by having further the process which removes the excessive exoergic material 
which overflowed the heater pattern, and the process which lays the reflecting plate of a 
quartz on top of the inferior surface of tongue of a hot plate, and is pressurized and 
heated. 

[Claim 11] The process which is the approach of manufacturing the heating apparatus for 
heating the body laid in a top face directly or indirectly, applies to the inferior surface of 
tongue of the hot plate of a quartz (Si02) the thing of the shape of a paste of the exoergic 
material which generates heat by electric supply, and forms a heater pattern in it, The 
manufacture approach of heating apparatus characterized by having the process which lays 
the reflecting plate of the quartz with which the crevice with the process which calcinates 
the thing of the shape of a paste of said exoergic material, and the depth by which said 
exoergic material is contained was formed on top of the inferior surface of tongue of said 
hot plate, and pressurizes and heats it. 

[Claim 12] The manufacture approach of heating apparatus according to claim 9, 10, or 11 
characterized by calcinating the thing of the shape of a paste of the resistor for these 
thermometries to coincidence in case it has the process which forms the thing of the shape 
of a paste of the resistor for thermometries in the perimeter of said exoergic material in the 
inferior surface of tongue of said hot plate and the thing of the shape of a paste of said 
exoergic material is calcinated further. 

[Claim 13] The manufacture approach of heating apparatus according to claim 9, 10, 11, or 
12 characterized by having the process which forms in the top face of a hot plate the 
crevice to which said body is dedicated. 

[Claim 14] The processing container which processes a processed object in a 
predetermined reduced pressure ambient atmosphere, and the heating apparatus which is 
formed in said processing container, lays said processed object in the top face directly or 
indirectly, and heats it, It is the processor which said heating apparatus has the hot plate 
constituted with a quartz (Si02), and is characterized by fixing to the inferior surface of 
tongue of this hot plate the exoergic material which generates heat by electric supply by 
providing a raw gas supply means to supply the raw gas for processing said processed 
object in said processing container. 

[Claim 15] The processing container which processes a processed object in a 
predetermined reduced pressure ambient atmosphere, and the heating apparatus which is 
formed in said processing container, lays said processed object in the top face directly or 
indirectly, and heats it, A raw gas supply means to supply the raw gas for processing said 
processed object in said processing container is provided. Said heating apparatus The 
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processor which has the hot plate constituted with a quartz (Si02), and is characterized by 
having carried out the restoration receipt of the exoergic material which generates heat by 
electric supply in the heater pattern of the predetermined depth formed in the inferior 
surface of tongue of this hot plate, and carrying out adhesion junction of the reflecting 
plate of a quartz on the inferior surface of tongue of said hot plate. 
[Claim 16] The processing container which processes a processed object in a 
predetermined reduced pressure ambient atmosphere, and the heating apparatus which is 
formed in said processing container, lays said processed object in the top face directly or 
indirectly, and heats it, A raw gas supply means to supply the raw gas for processing said 
processed object in said processing container is provided. Said heating apparatus The 
processor with which the exoergic material which generates heat by electric supply is 
joined to the inferior surface of tongue of the hot plate constituted with a quartz (Si02), 
and the reflecting plate of the quartz with which the crevice with the depth by which this 
exoergic material is contained was formed is characterized by carrying out adhesion 
junction on the inferior surface of tongue of said hot plate. 

[Claim 17] The processor according to claim 13, 14, 15, or 16 characterized by forming in 
the top face of a hot plate the crevice to which said processed object is dedicated. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processor which used said heating 

apparatus for heating apparatus and its manufacture approach, and a list. 

[0002] 

[Description of the Prior Art] For example, the surface treatment of the semi-conductor 
wafer with which a device will be formed if it says taking the case of the manufacture 
process of a semiconductor device, When performing etching processing and CVD 
processing, on for example, the installation base prepared in the processing container 
which was constituted airtightly, and which can be decompressed Predetermined 
processing is carried out by making the semi-conductor wafer used as a processing object 
lay, carrying out vacuum suction of the inside of a processing container even to a 
predetermined reduced pressure ambient atmosphere, and introducing predetermined raw 
gas in this processing container. 

[0003] In this case, in order to carry out expected processing, heating and maintaining said 
semi-conductor wafer to predetermined temperature is performed from the former. In this 
case, although the method which generally builds heating apparatus in said installation 
base, and heats the semi-conductor wafer on an installation base is taken, the conventional 
heating apparatus forms the slot of a heater pattern etc. in ceramic material, such as 
aluminum 203 and AIN, and has the configuration which only supplied the tungsten used 
as a heating element into this. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the aforementioned conventional 
heating apparatus had a possibility of aluminum 203 and AIN which constitute a hot plate 
having been easy to generate particle, therefore polluting the inside of a processing 
container, and a semi-conductor wafer. Moreover, although the point of corrosion also had 
to be taken into consideration since the inside of a processing container was put to various 
kinds of etching gas ambient atmospheres, in the above mentioned ceramic material, it was 
not what can be satisfied in respect of corrosion resistance. Moreover, from the small thing, 
opposite thermal shock nature could not carry out rapid rising and falling temperature, but 
could not but use ceramic material by the steady state. Moreover, it only supplied in the 
pattern, the heating element shook within the pattern, and the heating element also had a 
possibility that particle might occur in connection with it. 
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[0005] under the degree of vacuum high such, although the inside of the further 
aforementioned processing container was set as the high degree of vacuum of 1 or less 
Torr, since it was the environment which it falls, gaseous dielectric-breakdown level, i.e., 
breakdown voltage level, and is very easy to discharge, the effective electric supply 
approach within a processing container saw, and did not hit. therefore, the electric supply 
path which installed the installation base from the atmospheric-air side - not taking - it 
did not obtain but was a problem for the design of equipment, and the maintenance. 
[0006] In the heating apparatus for this invention being made in view of this point, and 
heating the bodies laid in a top face directly or indirectly including the above-stated object 
for semi-conductor wafers While excelling in corrosion resistance, particle leading to 
contamination is not generated, and rapid rising and falling temperature is possible, and it 
sets it as the 1st purpose to offer the new heating apparatus which moreover also enables 
effective electric supply from an atmospheric-air side, and to aim at solution of an above- 
stated problem. Moreover, the 2nd purpose of this invention is to offer the manufacture 
approach of heating apparatus that such heating apparatus can be manufactured suitably. 
Furthermore, the 3rd purpose of this invention is shown in offering the processor which 
adopted the above mentioned new heating apparatus, and aiming at improvement in a 
throughput and the yield. 
[0007] 

[Means for Solving the Problem] In order to attain said 1st purpose, according to claim 1, it 
is the heating apparatus for heating the body laid in a top face directly or indirectly, and 
the heating apparatus characterized by fixing the exoergic material which generates heat 
by electric supply to the inferior surface of tongue of the hot plate constituted with a quartz 
(Si02) is offered. 

[0008] In heating apparatus according to claim 1, since the quartz (Si02) is used for the 
hot plate, the conventional ceramic material mentioned already is excelled in corrosion 
resistance, and the particle which moreover causes contamination is not generated. 
Moreover, rapid rising-and-falling-temperature operation of a quartz (Si02) is also attained 
small from thermal shock resistance being good by coefficient of thermal expansion. In 
addition, the quartz (Si02) as used in the field of this application each claim is a concept 
also containing the high silicic-acid salt glass which makes Si02 a fundamental component, 
such as silica glass (for example, 96% silica glass) besides quartz glass. Moreover, as for 
what was suitable as exoergic material said to this application each claim, platinum (Pt), 
nickel (nickel), and the thing that mixed and heat-treated carbon to carbon (C), for 
example, phenol system resin, further are mentioned. 

[0009] It is characterized by carrying out the restoration receipt of the exoergic material 
which generates heat by electric supply in the heater pattern of the predetermined depth 
formed in the inferior surface of tongue of the hot plate which consists of heating 
apparatus according to claim 2 with a transparent quartz (Si02). Thus, if the restoration 
receipt of the exoergic material is carried out into a heater pattern, compared with the case 
where it only supplies, exoergic material will not shake within a pattern. 
[0010] The heater pattern of the predetermined depth here means a slot, a hole, etc. 
which were formed in the shape of the flat-surface swirl for heating to homogeneity, 
concentric circular, and a grid, and other configurations. 
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[0011] As indicated at claim 3 on the inferior surface of tongue of the hot plate in heating 
apparatus given in said each claim, adhesion junction of the reflecting plate of a wrap 
quartz (Si02) may be carried out for exoergic material. Then, the heat dissipation to the 
perimeter of the heat from exoergic material is suppressed, it is efficient, and it becomes 
possible to heat the body which is a candidate for heating. In addition, even if it uses the 
quartz which white cut, for example for the quality of the material as a reflecting plate of a 
quartz, the expected operation effectiveness of this invention can be acquired. 
[0012] Moreover, according to claim 4, the heating apparatus which the exoergic material 
which generates heat by electric supply is joined to the inferior surface of tongue of the hot 
plate constituted with a transparent quartz (Si02), and is characterized by carrying out 
adhesion junction of the reflecting plate of the quartz with which the crevice with the depth 
by which said exoergic material is contained was formed on the inferior surface of tongue 
of said hot plate is offered. 

[0013] The heating apparatus of this claim 4 is also excellent in corrosion resistance, and 
particle does not generate it. Rapid rising-and-falling-temperature operation is also 
possible. Moreover, since it is joined to the inferior surface of tongue of a hot plate, 
exoergic material does not shake, and it is stabilized and it is equipped with it. Since the 
heat dissipation to the perimeter of the heat from exoergic material is furthermore also 
suppressed, the body which is a candidate for heating can be heated efficiently. 
[0014] Moreover, in each heating apparatus indicated to said claims 3 and 4, as indicated 
to claim 5, the cooling member equipped with the passage where coolant gas circulates 
may be prepared in the inferior surface of tongue of said reflecting plate. It is desirable 
that it is the gestalt which as many flow rates as possible are circulated, and inclines a 
reflecting plate, and can be cooled that there is nothing so that this passage may raise the 
heat exchange of coolant gas and a reflecting plate. It is desirable to use gas with high 
thermal conductivity, for example, helium gas, (gaseous helium), and H2 (hydrogen gas) 
and N2 (nitrogen gas) as coolant gas. 

[0015] When the inferior surface of tongue of a reflecting plate is equipped with the 
cooling member which has the passage where coolant gas circulates like this claim 5, rapid 
cooling is attained and can carry out quick temperature control. 
[0016] You may make it prepare the resistor for thermometries in the perimeter of the 
exoergic material in the inferior surface of tongue of a hot plate for example, in the same 
flat surface in said each heating apparatus according to claim 1 to 5, as indicated to claim 
6. As a resistor for the thermometries in this case, the quality of the material which particle 
cannot generate easily, for example, platinum etc., (Pt) is desirable. Moreover, as for the 
pattern at the time of forming the resistor for thermometries, it is desirable to form with 
the gestalt according to the pattern of exoergic material, for example, an analog. 
[0017] Thus, when the resistor for thermometries is prepared in the perimeter of the 
exoergic material in the inferior surface of tongue of a hot plate, temperature can be 
measured by measuring a current, an electrical potential difference, etc. which flow this 
resistor by contrast with the correlation data of the resistance of the resistor for these 
thermometries and temperature which acquired resistance, for example, were acquired 
beforehand, collating, etc. 

[0018] And since the resistor for thermometries is prepared in the perimeter of the 
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exoergic material in the inferior surface of tongue of a hot plate in this case, it is also 
possible to prepare the resistor for these thermometries in coincidence in the case of 
restoration receipt of exoergic material or junction of exoergic material. Moreover, if the 
pattern which forms the resistor for thermometries is formed with the gestalt according to 
the pattern of exoergic material, for example, an analog, measurement of the whole 
average temperature based on the exoergic pattern of exoergic material is possible. 
[0019] You may make it form in the top face of a hot plate the crevice to which the body 
used as the candidate for heating is dedicated in each above heating apparatus, as 
indicated to claim 7 further again. With this means, the heat transfer effectiveness over 
said body improves, and it is stabilized and the installation condition of the body concerned 
can be maintained. 

[0020] And as indicated to claim 8, it sets to each heating apparatus constituted as 
mentioned above. The flow section through which it flows to exoergic material is drawn by 
even the outer surface, and a way edge and an electric supply member are electrically 
connected outside the flow section concerned, and airtightly this electric supply member 
periphery in the area where the end face of a wrap insulating member contains said 
connection part at least For example, it is good also as a configuration possessing a cooling 
means to be fixed to a heating apparatus front face and an airtight through seal members, 
such as an O ring, and to cool near [ said ] the connection part further. 
[0021] In the heating apparatus of this claim 8, the connection part of the flow section and 
the electric supply section is airtightly blockaded by the end face of a wrap insulating 
member through the seal member in the electric supply member periphery. And since it is 
cooled near [ this ] the connection part by the cooling means, it is possible to make a hot- 
plate part into a reduced pressure condition, and to make the insulating member inside into 
an ambient condition, and electric power can be made to supply to the exoergic material in 
a hot plate convenient. In this case, since the hot plate consists of a quartz with thermal 
conductivity small like previous statement (Si02), even if it can give a heat gradient easily 
and cools a connection part such, there is no possibility of barring heating of the heater 
pattern used as a part for a heating unit. 

[0022] And by cooling such, by being able to prevent the depression by heat deformation 
of the seal member itself, and moreover lowering temperature such, breakdown voltage 
level rises and the danger of abnormality discharge also falls. In addition, if the 
refrigeration capacity of a cooling means has the capacity to cool and maintain the hot 
plate for example, near the connection part about [ 200 degrees ] to C, it can acquire the 
expected operation effectiveness of this invention. 

[0023] It is good also as a configuration in which the thermal conductivity cooled as a 
cooling means with the cooling water through which it circulates, for example contacts a 
good member to a direct hot plate or a reflecting plate, and the refrigerant in that case can 
also use not only liquids, such as cooling water, but various kinds of gas refrigerants. 
Moreover, the flow section may consist of exoergic material itself. 

[0024] In claim 9, the manufacture approach of heating apparatus of having the process in 
which the predetermined depth carries out heater pattern formation to the inferior surface 
of tongue of the hot plate of a quartz (Si02), the process filled up with the thing of the 
shape of a paste of the exoergic material which generates heat by electric supply in said 
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heater pattern, and the process which calcinates the thing of the shape of a paste of said 
exoergic material after restoration as the manufacture approach of heating apparatus is 
offered. In this case, as indicated to claim 10, it is good also as the manufacture approach 
of the heating apparatus which added further the process which removes the excessive 
exoergic material which overflowed the heater pattern, and the process which piles up and 
heats [ pressurize and ] the reflecting plate of a quartz on the inferior surface of tongue of 
a hot plate. 

[0025] According to the manufacture approach of heating apparatus of having this process, 
claims 1 and 2 and heating apparatus according to claim 3 can be efficiently manufactured 
by using a transparent quartz for a hot plate, and about the exoergic material in the done 
heating apparatus The thing with which the paste-like thing was first filled up in the heater 
pattern and which was back-calcinated and overflowed exoergic material excessive 
subsequently, for example, a pattern For example, since it is removed by polish and 
polishing, restoration receipt is carried out in the condition good in a heater pattern, and 
Taira figuring processing is easy also for the inferior-surface-of-tongue side front face, as a 
result, adhesion junction of the reflecting plate of a quartz is also made certainly, and 
exoergic material can make it completely [ exoergic material ] airtight. 
[0026] Moreover, it is the approach of manufacturing the heating apparatus for heating the 
body laid in a top face directly or indirectly according to claim 11. The process which 
applies to the inferior surface of tongue of the hot plate of a quartz (Si02) the thing of the 
shape of a paste of the exoergic material which generates heat by electric supply, and 
forms a heater pattern in it, The manufacture approach of heating apparatus characterized 
by having the process which superposition-pressurizes the inferior surface of tongue of said 
hot plate, and heats on it the reflecting plate of the quartz with which the crevice with the 
process which calcinates the thing of the shape of a paste of said exoergic material, and 
the depth by which said exoergic material is contained was formed is offered. In this case, 
in order to apply exoergic paste-like material, it is possible for this to be made by the so- 
called screen-stencil approach. 

[0027] According to the manufacture approach of the heating apparatus indicated to this 
claim 11, heating apparatus according to claim 4 can be efficiently manufactured by using a 
transparent quartz for a hot plate, for example. If a heater pattern is formed especially by 
screen-stencil, a heater pattern can be formed very quickly and correctly. 
[0028] As indicated at claim 12, in case the process which forms the thing of the shape of 
a paste of the resistor for thermometries in the perimeter of said exoergic material in the 
inferior surface of tongue of a hot plate further is added and the exoergic material of the 
shape of said paste is further calcinated in the manufacture approach of heating apparatus 
given in said claims 9, 10, and 11, you may make it calcinate the resistor for the 
thermometries of the shape of this paste to coincidence. In this case, in order to form the 
thing of the shape of a paste of the resistor for thermometries in the perimeter of said 
exoergic material, the resistor pattern of the predetermined depth is formed previously, the 
technique of filling up the pattern concerned with a paste-like resistor inside can be taken, 
a resistor pattern can be formed in the heater pattern and coincidence of exoergic material 
in that case, and restoration of a resistor can be performed to restoration and coincidence 
of exoergic material. Moreover, this can be formed in coincidence in case it applies the 
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thing of the shape of a paste of exoergic material, in forming by applying a paste-like 
resistor, for example by screen-stencil etc. 

[0029] According to the manufacture approach of the heating apparatus indicated to this 
claim 12, preparing the resistor for thermometries in the perimeter of exoergic material can 
carry out quickly and easily. Manufacture of the heating apparatus which has a resistor for 
measurement which follows, for example, was indicated to claim 6 is easy. 
[0030] In addition, what is necessary is just to form the window part, the flow hole, etc. in 
the reflecting plate and the hot plate beforehand in each manufacture approach of claims 
9, 10, 11, and 12, in order to prepare the connection part of the electric supply section and 
the flow section which were indicated to claim 8 on the surface of heating apparatus. 
[0031] And in the manufacture approach of each above heating apparatus, as indicated to 
claim 13, the process which forms in the top face of a hot plate the crevice to which the 
body used as the candidate for heating is dedicated may be added further. Then, the heat 
transfer effectiveness over a heating object object is good, and can manufacture easily the 
heating apparatus which is stabilized and can support the body concerned. 
[0032] The processing container with which the processor of claim 14 processes a 
processed object in a predetermined reduced pressure ambient atmosphere, The heating 
apparatus which is formed in said processing container, lays said processed object in the 
top face directly or indirectly, and heats it, A raw gas supply means to supply the raw gas 
for processing said processed object in said processing container is provided, said heating 
apparatus has the hot plate constituted with a quartz (Si02), and it is characterized by 
fixing to the inferior surface of tongue of this hot plate the exoergic material which 
generates heat by electric supply. 

[0033] Therefore, about the used heating apparatus, as mentioned already, the 
conventional ceramic material was excelled in corrosion resistance, and the particle which 
moreover causes contamination is not generated. So, the yield improves. Moreover, since 
rapid rising-and-falling-temperature operation is possible for a quartz (Si02) from 
coefficient of thermal expansion of thermal shock resistance being small good, its 
throughput also improves. 

[0034] The heating apparatus in the processor of claim 15 is characterized by having the 
hot plate constituted with a quartz (Si02), having carried out the restoration receipt of the 
exoergic material which generates heat by electric supply in the heater pattern of the 
predetermined depth formed in the inferior surface of tongue of this hot plate, and carrying 
out adhesion junction of the reflecting plate of a quartz on the inferior surface of tongue of 
said hot plate. Therefore, exoergic material does not shake within a pattern and, as for 
generating of particle, exoergic material is further stopped for it. And the heat dissipation 
to the perimeter of the heat from exoergic material is suppressed by the reflecting plate, it 
is efficient, and it becomes possible to heat the body which is a candidate for heating. 
Therefore, a throughput improves further. 

[0035] Moreover, the reflecting plate of the quartz with which the crevice with the depth by 
which the exoergic material which generates heat by electric supply is joined, and this 
exoergic material is contained was formed in the inferior surface of tongue of a hot plate 
where the heating apparatus in the processor of claim 16 is constituted with a quartz 
(Si02) is characterized by carrying out adhesion junction on the inferior surface of tongue 
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of said hot plate. Therefore, like claim 15, particle does not occur but rapid rising-and- 
falling-temperature operation is also possible. Moreover, since it is joined to the inferior 
surface of tongue of a hot plate, exoergic material does not shake, and it is stabilized and it 
is equipped with it. Since the heat dissipation to the perimeter of the heat from exoergic 
material is furthermore also suppressed, the body which is a candidate for heating can be 
heated efficiently. Therefore, the yield and a throughput are improving conventionally. 
[0036] In said each processor, since it is characterized by forming in the top face of a hot 
plate the crevice to which a processed object is dedicated, the heat transfer effectiveness 
of the processor of claim 17 over a processed object improves, and it is stabilized and can 
maintain the installation condition of the body concerned. Therefore, the heating rate to a 
processed object improves and a throughput goes up. And since it is stabilized and a 
processed object can be laid, improvement in the yield can be aimed at. 
[0037] 

[Embodiment of the Invention] hereafter , if the operation gestalt of this invention be 
explained based on a drawing , a general view of the heating apparatus 1 which drawing 1 
require for the 1st operation gestalt be shown , the A-A line cross section [ in / drawing 2 
and / in drawing 3 / drawing 2 ] be shown , and as shown in each drawing , this heating 
apparatus 1 have the basic configuration by which adhesion junction of the hot plate 11 of 
a nothing and flat surface same gestalt top and the lower reflecting plate be carried out as 
a whole up and down in the approximate circle plate configuration . [ this flat surface ] 
[0038] Said hot plate 11 consists of a transparent quartz (Si02), and the lobes 13 and 14 
for which the semi-conductor wafer of the diameter of 8 inch for heating is supplied and 
which consist of the same quality of the material as a hot plate 11, i.e., a quartz, (Si02) are 
formed in the top face so that it may drop, and the crevice 12 may be formed and the side 
periphery of a hot plate 11 may be countered across a core. 

[0039] The reflecting plate 21 located in the bottom on the other hand consists of a quartz 
(Si02) opaque as a whole, reflects in a top-face 11, i.e., hot plate, side the radiant heat of 
the exoergic material 31 airtightly enclosed with the interior centering on the plane of 
composition with said hot plate 11, and it is constituted so that the heat which the exoergic 
material 31 emits may be told to a semi-conductor wafer without futility. This exoergic 
material 31 emits 1000-degree about C heat by consisting of an ingredient of for example, 
a carbon system, constituting an exoergic electrode so to speak, and supplying electric 
power from the outside. In addition, the lobes 22 and 23 which have the same flat-surface 
gestalt as the lobes 13 and 14 of said hot plate 11 are formed in the side periphery of a 
reflecting plate 21, and adhesion junction is carried out with said lobes 13 and 14. In 
addition, if the exoergic material 31 is constituted from platinum (Pt), it is more desirable. 
[0040] Next, explanation of the manufacture approach of the heating apparatus 1 
concerning said configuration forms the heater pattern 15 of the predetermined depth in 
the inferior surface of tongue of a hot plate 11, as first shown in drawing 4 and drawing 5 . 
In formation, the etching approach can be used, for example. Moreover, the flow holes 16 
and 17 which penetrate a hot plate 11 up and down in the part of the heater pattern 15 to 
lobes 13 and 14 are formed in coincidence. 

[0041] Subsequently, as shown in drawing 6 , it is filled up with the exoergic paste-like 
material 31, for example, carbon paste, (the case of platinum platinum paste) in the heater 
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pattern 15. It is made for the exoergic paste-like material 31 to spread even round all the 
corners in the heater pattern 15, as it is filled up, pressurizing suitably at this time. In 
addition, although it was made to fill up with the 1st operation gestalt also in said flow hole 
16 and 17, of course, the part of these flow holes 16 and 17 may supply the usual 
conductive member later. And the hot-plate 11 whole is calcinated in this condition. As 
mentioned already, since the hot plate 11 consists of a quartz (Si02), it makes burning 
temperature the temperature which does not exceed the softening temperature (1650- 
degreeC) of a quartz (Si02). For example, 1100 degrees C - 1300 degrees C are desirable. 
[0042] And as shown in drawing 7 after baking, polishing of the vertical side of a hot plate 
11 is carried out with a surface grinder etc., the unnecessary exoergic material 31 is 
removed, and flatness is taken out. In the heater pattern 15 of a hot plate 11, the 
restoration receipt of the exoergic material 31 is carried out by this, it is further filled up 
with carbon also in the flow hole 16 and 17, and the flow sections 16a and 17a through 
which it flows with the exoergic material 31 by it are constituted. 
[0043] Subsequently, prepare the reflecting plate 21 which took out the flatness currently 
prepared beforehand, and it is made to stick to the inferior surface of tongue of said hot 
plate 11, for example, heats about [ 1200 degrees ] to C within an electric furnace, as 
shown in drawing 8 in the condition, it pressurizes, and joining junction (electrodeposition) 
of a hot plate 11 and the reflecting plate 21 is carried out. 

[0044] If it drops into the top face of a hot plate 11 for supplying a semi-conductor wafer, 
a crevice 12 is processed on it and an appearance is finally prepared as shown in drawing 
3 , heating apparatus 1 will be completed. 

[0045] Next, if the example of use of the heating apparatus 1 which has the above 
mentioned configuration is explained, this heating apparatus is applicable to the CVD 
system for performing membrane formation processing on the front face of for example, a 
semi-conductor wafer. They are the sectional view in which drawing 9 shows the CVD 
system with which said heating apparatus 1 was applied, and the sectional view which 
drawing 10 expands the important section and is shown. This CVD system has the 
approximately cylindrical processing container 41 constituted airtightly. The whole is 
formed with the aluminum by which anodizing was carried out, and this processing 
container 41 consists of the shower head 42 which makes that upper part, a side 
attachment wall 43, and a bottom wall 44, and has the airtight structure. 
[0046] In this processing container 41, while laying the semi-conductor wafer W which is a 
processed object, this above-mentioned heating apparatus 1 semi-conductor wafer W 
heating of is done is formed. The semi-conductor wafer W is dedicated, put in and laid in 
the crevice 12 formed in the top face of the hot plate 11 of heating apparatus 1. 
[0047] The raw gas induction 45 is formed in nothing and its upper wall 42a in hollow disc- 
like, many discharge openings 46 are formed in low wall 42b, and, as for said shower head 
42, space 42c exists between upper wall 42a and low wall 42b. The source 48 of raw gas is 
connected to the raw gas induction 45 through the raw gas installation tubing 47, and from 
this source 48 of raw gas, as raw gas, the mixed gas of SiH4 (silane) and H2 is introduced 
into the shower head 42, and is equally breathed out from the gas discharge opening 46 
towards the semi-conductor wafer W laid in heating apparatus 1. 
[0048] The exhaust port 49 is formed near the pars basilaris ossis occipitalis of the side 
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attachment wall 43 of the processing container 41. The exhauster 50 is connected to this 
exhaust port 49 through exhaust pipe 49a, and the inside of the processing container 41 
can hold to a predetermined degree of vacuum, for example, 10-6Torr, with this exhauster 
50. 

[0049] Annular lobe 43a which projects inside is formed in the lower limit of the side 
attachment wall 43 of the processing container 41, and heating apparatus 1 is installed on 
this lobe 43a. That is, heating apparatus 1 turns a reflecting plate 21 down, and is laid on 
lobe 43a. Therefore, lobe 43a of a side attachment wall 43 and a reflecting plate 21 touch. 
[0050] Moreover, the annular refrigerant path 51 is formed in lobe 43a, and the source 53 
of a refrigerant is connected to this refrigerant path 51 through the refrigerant supply pipe 
52. And through the refrigerant supply pipe 52, as a refrigerant, cooling water is supplied 
in the refrigerant path 51, and circulates from this source 53 of a refrigerant. With this 
cooling water, the perimeter of the flow sections 16a and 17a of heating apparatus 1 can 
be cooled at about 200 degrees C. 

[0051] The electric supply pin 54 is connected to the top face of the flow sections 16a and 
17a of heating apparatus 1, respectively, and the tubed insulating member 55 is formed in 
it, respectively so that these electric supply pin 54 may be covered further. Moreover, the 
pressure welding of the lower limit side of these insulating members 55 is airtightly carried 
out to the flow section 16 a round edge in a hot plate 11 through O ring 56. Moreover, the 
pressure welding of the upper limit side of them is airtightly carried out to low wall 42b of 
the shower head 42 through O ring 57. 

[0052] AC power supply 58 prepared out of the processing container 41 is connected to 
two electric supply pins 54, if a predetermined current energizes from this AC power supply 
58 to the exoergic material 31 through the electric supply pin 54, the exoergic material 31 
will generate heat and heating apparatus 1 will carry out a temperature up to 
predetermined temperature, for example, 1000 degrees C. And the semi-conductor wafer 
W laid in the crevice 12 on a hot plate 11 by this is heated by even predetermined 
temperature. 

[0053] The temperature sensor 59 for measuring the temperature of the predetermined 
part of a hot plate 11 is laid under the heating apparatus 1, and the detecting signal of the 
temperature from this temperature sensor 59 is inputted into a controller 60. Based on this 
detecting signal, a control signal is outputted to AC power supply 58 and the source 53 of a 
refrigerant from a controller 60, and the temperature of the semi-conductor wafer W is 
controlled by adjusting the output of the exoergic material 31, and the flow rate of cooling 
water. 

[0054] Next, if predetermined raw gas, for example, the gas of a silane system, is 
introduced in this processing container 41 after the semi-conductor wafer W on a hot plate 
11 will be heated by actuation of AC power supply 58 and the inside of the processing 
container 41 will be decompressed by whenever [ predetermined reduced pressure ], for 
example, lTorr, if the operation etc. was explained, membrane formation processing of the 
predetermined film, for example, the polish recon film, will be made on the front face of 
the semi-conductor wafer W. 

[0055] At this time, in the refrigerant path 51, since cooling water circulates, drawing 10 
R> 0 showed the temperature gradient in a hot plate 11 caudad, and it has been come. 
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That is, although the part (part of c in the graph of the lower part in drawing 10 to right- 
hand side) of the semi-conductor wafer W is heated by the exoergic material 31 even at 
about 900-degreeC, the flow section 16a, connection [ of the electric supply pin 54 ], and 
O ring 56 circumference (part of a-b in the graph of the lower part in drawing 10 ) is 
cooled by even about 200-degreeC. 

[0056] That is, the very large temperature gradient is formed on the hot plate 11 in the 
part with a short distance (part of b-c in the graph of the lower part in drawing 9 ). And 
such, since the temperature of flow section 16a, the connection of the electric supply pin 
54, and the part of O ring 56 is about [ about 200 degrees ] C, O ring 56 does not carry 
out heat deformation at all, but an airtight condition expected in the inside and outside of 
an insulating member 55 is maintained. Therefore, even if the exterior of an insulating 
member 55 is the high degree of vacuum of lTorr, it will become possible to make the 
interior of an insulating member 55, i.e., the electric supply pin 54 and the connection part 
of flow section 16a, into an ambient condition. So, electric power can be supplied 
convenient to the exoergic material 31 of the heating component 1 placed into the high 
degree of vacuum. 

[0057] And as shown in the graph of the lower part in drawing 10 , about the part in which 
the semi-conductor wafer W is laid, 900-degreeC which is whenever [ predetermined 
stoving temperature ] is maintained. If it sees from the size as the system, the distance 
between O ring 56 and the semi-conductor wafer W (part of b-c in the graph of the lower 
part in drawing 10 ) will be at most about several cm, but in spite of being a distance short 
such, a big temperature gradient is formed because it is using the quartz for the quality of 
the material of a hot plate 11. Therefore, electric supply out of atmospheric air to the 
heating component 1 put on whenever [ high reduced pressure ] can be performed 
effectively. Since it is moreover the airtight reservation by O ring 56, it is also easy to 
consider as the configuration which removes an insulating member 55 from a hot plate 11, 
and it is advantageous to a maintenance. 

[0058] And the part of the semi-conductor wafer W has few heating values lost since a hot 
plate 11 drops and it holds in the crevice 12. Therefore, it is desirable also for the 
homogeneity within a field of the temperature of the semi-conductor wafer W, and 
homogeneity of processing can also be planned. Coefficient of thermal expansion of a 
quartz is low, and since it excels in opposite thermal shock nature, even if there is rapid 
rising and falling temperature, it is not damaged further again. Therefore, large processing 
of a temperature gradient can be carried out continuously and contributing also to 
improvement in a throughput is possible. 

[0059] By the way, although the hot plate 11 in the heating component 1 concerning said 
1st operation gestalt was directly dropped into the top face, formed the crevice 12 and the 
semi-conductor wafer W which is a candidate for heating was supplied into it In the 
processor of this kind of semi-conductor wafer W In order to hold the semi-conductor 
wafer W firmly, many so-called electrostatic chucks which carry out adsorption 
maintenance of the semi-conductor wafer W laid on insulating resin in Coulomb force ** 
produced when the upper and lower sides of an electric conduction plate are pinched by 
insulating resin and high-pressure direct current voltage is impressed to the electric 
conduction plate concerned are adopted. It is possible to install such an electrostatic chuck 
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as it is on the hot plate 11 described above in the heating apparatus applied to this 
invention about this point, for example, and it is also easy to constitute as high Brit type 
heating apparatus. 

[0060] Next, if the 2nd operation gestalt of this invention is explained based on a drawing, 
drawing 11 shows a general view of the heating apparatus 61 concerning the 2nd 
operation gestalt, and drawing 11 shows the vertical end face of this heating apparatus 61. 
It has the basic configuration by which the laminating of the hot plate 71, the reflecting 
plate 81, and the cooling member 91 of a flat-surface same gestalt was carried out to 
nothing and order from the top in the approximate circle plate configuration as a whole like 
[ the heating apparatus 61 concerning this 2nd operation gestalt ] the heating apparatus 1 
of said 1st operation gestalt. 

[0061] The lobes 72 and 73 which consist of the same quality of the material as a hot plate 
71, i.e., a quartz, (Si02) are formed so that said hot plate 71 may consist of a transparent 
quartz (Si02) and the side periphery may be countered across a core. 
[0062] It is joined to the inferior surface of tongue of said hot plate 71 so that the flat- 
surface gestalt may serve as [ the exoergic material 74 which consists of platinum (Pt) ] an 
abbreviation C typeface by about 10 micrometers in thickness, as shown in drawing 13 , 
and the edges 74a and 74b are joined to the lobe 73. This exoergic material 74 has the 
configuration which generates heat by energization of the alternating current supplied from 
AC power supply 75. 

[0063] Without the resistor 76 for thermometries which consists of platinum (Pt) 
intersecting the perimeter of said exoergic material 74 with said exoergic material 74, it is 
joined to the inferior surface of tongue of a hot plate 71 so that the pattern and analog of 
the exoergic material 64 may be made. And the edges 76a and 76b which form the 
terminal of this resistor 76 are located in a lobe 73. 

[0064] The source 77 of the signal current which outputs the current of constant value is 
connected to the edges 76a and 76b of said resistor 76, and the voltmeter 78 which 
measures the electrical potential difference of a resistor 76 further is connected. 
[0065] the above to which crevice 81a of sufficient depth to contain these exoergic 
material 74 and the resistor 76 for thermometries was formed in the inferior surface of 
tongue of a hot plate 71 where the exoergic material 74 and the resistor 76 for 
thermometries are joined to the inferior surface of tongue such ~ adhesion junction of the 
reflecting plate 81 is carried out by the lobes 82 and 83 and periphery section 81b. This 
reflecting plate 81 consists of a quartz which white cut, and it has the configuration which 
reflects the considerable part of the radiant heat from the exoergic material 74 in a hot- 
plate 71 side. 

[0066] In addition, the depth of crevice 81a of said reflecting plate 81 is set up so that an 
about 100-micrometer opening may be generated between the front faces (inferior surface 
of tongue) of the exoergic material 74. If it sets up so that an opening may be created 
somewhat such rather than it makes it stick, diffusion of the heat by the conduction from 
the exoergic material 74 can be suppressed, and heating effectiveness will improve more. 
[0067] Although adhesion junction of the cooling member 91 is furthermore carried out on 
the inferior surface of tongue of said reflecting plate 81 as mentioned already, this cooling 
member 91 is also both sides from the quartz which has lobes 92 and 93. And the slot 94 
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which constitutes the passage of coolant gas is formed in the top face of this cooling 
member 91, and opening of the both ends 94a and 94b of this slot 94 is carried out to the 
inferior surface of tongue of the cooling member 91, respectively. 
[0068] That is, as shown in drawing 14 , said slot 94 is formed with the gestalt which 
whirls from Edges 94a and 94b to a core exactly, respectively, and joins in a core, and 
serves as a pattern which does not cross on the way and does not have a bias to a 
reflecting plate 81. Therefore, if coolant gas, such as N2 (nitrogen gas), is passed into this 
slot 94, the inferior surface of tongue of said reflecting plate 81 will be contacted, heat 
exchange will be carried out there, and a reflecting plate 81 will be cooled. 
[0069] The heating apparatus 61 concerning the above configuration is manufactured as 
follows, for example. The pattern of the exoergic material 74 and the pattern of the resistor 
76 for thermometries are formed in the version for screen-stencil first beforehand. 
Moreover, the powder and the organic system compound of the platinum used as these 
exoergic material 74 and the quality of the material of a resistor 76 are mixed, and this is 
made into the shape of a paste. And if it screen-stencils on the inferior surface of tongue of 
a hot plate 71 using the version for said screen-stencil, and the platinum of the shape of 
said paste, paste-like the exoergic material 74 and a resistor 76 will be applied to the 
inferior surface of tongue of a hot plate 71 at coincidence. Subsequently, by calcinating 
these to coincidence, the exoergic material 74 of a predetermined pattern and the resistor 
76 for thermometries are joined and formed in the inferior surface of tongue of a hot plate 
71. 

[0070] The rest sticks a reflecting plate 81 and the cooling member 91, and coincidence is 
pressurized and it should just make it heat these. After making it stick previously, 
pressurizing and heating a reflecting plate 81, of course, the cooling member 91 is stuck, 
and it pressurizes and you may make it heat. Thus, manufacture of heating apparatus 61 
can be performed very easily and quickly. 

[0071] Moreover, according to the heating apparatus 61 concerning an above-stated 
configuration, since all are also a hot plate 71, a reflecting plate 81, and the cooling 
member 91 from the quartz, ceramic material is excelled in corrosion resistance and the 
particle which moreover causes contamination is not generated. The heating effectiveness 
according to generation of heat of the exoergic material 74 by existence of a reflecting 
plate 81 is also good. Moreover, since the hot plate 71 and the reflecting plate 81 consist of 
a quartz and coefficient of thermal expansion of thermal shock resistance is small good, it 
is possible to perform rapid rising-and-falling-temperature operation, for example, when 
heat-treating a semi-conductor wafer, improvement in the throughput can be aimed at. 
And rapid rise-and-fall operation which starts by the cooling member 91 is easy. 
[0072] By the way, in this kind of heating apparatus> in order to perform that temperature 
control, temperature always needed to be measured, and it was conventionally common to 
have inserted into the hole which formed the sheath-like thermocouple in the hot plate. 
However, by this measuring method, the cure against particle from a thermocouple was 
troublesome, and manufacture of the hot plate itself and processing were also 
troublesome. And since it was the measuring method represented with one point of 
measurement, in order to have measured the average temperature of the whole hot plate, 
two or more thermocouples were needed. 
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[0073] The resistor 76 for thermometries is arranged around the exoergic material 74, and 
it has come to be able to perform the average thermometry of the hot-plate 71 whole in 
the heating apparatus 61 concerning this point and the 2nd operation gestalt by carrying 
out the firm measurement of the electrical potential difference by the source 77 of the 
signal current. That is, the temperature of a hot plate 71 can be measured by using that 
the resistance of a resistor 76 changes with temperature changes, and collating the 
resistance value change deduced based on the correlation data of the temperature- 
resistance of the resistor 76 obtained beforehand, and change of an electrical potential 
difference. 

[0074] And since the resistor 76 is arranged so that it may apply to the pattern of the 
exoergic material 74, it can measure the temperature of an average of the hot-plate 71 
whole based on the temperature of the exoergic material 74. 

[0075] Moreover, since it is easily [ that it is simultaneous and ] joinable to a hot plate 71 
with the exoergic material 74 by approaches, such as screen-stencil, like previous 
statement in the attachment to the hot plate 71 of the resistor 76 for said thermometries, 
processing of hot-plate 71 the very thing is also unnecessary very easily [ manufacture ]. 
[0076] In addition, in said heating apparatus 61, it is arranged so that it may not cross, but 
if the exoergic material 74 and the resistor 76 for thermometries form a thin insulator layer 
in the inferior surface of tongue of the exoergic material 74, for example and a resistor 76 
is formed in the inferior surface of tongue of the insulator layer concerned, they can form 
the resistor 76 for thermometries in the pattern of arbitration which fitted the thermometry 
further. 

[0077] Moreover, you may be other processors, such as not only membrane formation 
equipment like the CVD system mentioned already as a processor which can apply the 
heating apparatus of this invention but equipment which performs oxidation and diffusion. 
[0078] 

[Effect of the Invention] According to heating apparatus according to claim 1 to 8, the 
conventional ceramic material is excelled in corrosion resistance, and the particle which 
moreover causes contamination is not generated. Still more rapid rising-and-falling- 
temperature operation is also possible, and exoergic material does not shake within a 
pattern. Especially the heating apparatus of claims 3 and 4 has good heating effectiveness 
by existence of a reflecting plate, and the heating apparatus of claim 4 is easy to 
manufacture. According to the heating apparatus of claim 5, rapid cooling is possible and 
quick temperature control can be carried out. Moreover, it is also easy for it to be in charge 
of a thermometry in the heating apparatus of claim 6, and to measure the whole average 
temperature based on the exoergic pattern of exoergic material. According to the heating 
apparatus of claim 7, the heat transfer effectiveness for heating improves further, and it is 
stabilized and the installation condition of the body concerned can be maintained. And 
according to the heating apparatus of claim 8, abnormality discharge cannot be afraid and 
electric power can be effectively supplied from an atmospheric-air side to exoergic material. 

[0079] According to the manufacture approach of the heating apparatus indicated to claim 
9, it is possible to manufacture heating apparatus according to claim 2 easily and 
efficiently, for example, and the heating apparatus which has a reflecting plate like claim 3, 
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for example can be easily manufactured according to the manufacture approach of the 
heating apparatus indicated to claim 10. According to the manufacture approach of the 
heating apparatus indicated to claim 11, heating apparatus according to claim 4 can be 
manufactured easily and efficiently. According to the manufacture approach of the heating 
apparatus indicated to claim 12, manufacture of the heating apparatus which has a resistor 
for thermometries which was indicated to claim 6 is easy. According to the manufacture 
approach of the heating apparatus indicated to claim 13, the heat transfer effectiveness 
over a heating object object is good, and can manufacture easily the heating apparatus 
which is stabilized and can support the body concerned. 

[0080] Since the particle to which the used heating apparatus is excellent in corrosion 
resistance, and moreover causes contamination from the conventional ceramic material is 
not generated according to the processor of claims 14-17, the yield improves, and since 
rapid rising-and-falling-temperature operation is also possible, a throughput also improves. 
Since the heat dissipation to the perimeter of the heat from exoergic material is especially 
suppressed by the reflecting plate with the processor of claims 15 and 16, it is possible to 
heat a processed object still more efficiently, and a throughput improves further. And by 
the heating rate to a processed object improving further, since the heat transfer 
effectiveness of the processor of claim 17 over a processed object improves, and it is 
stabilized and the installation condition of the body concerned can be maintained, a 
throughput is good, and since it is stabilized and a processed object can be laid, 
improvement in the further yield can be aimed at. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawinq 11 It is the perspective view showing a general view of the heating apparatus 
concerning the 1st operation gestalt of this invention. 
[Drawing 21 It is the top view of the heating apparatus shown in drawing 1 . 
rDrawinq 31 It is the A-A line sectional view of drawing 2 . 

[Drawing 41 It is the bottom view of the hot plate in the heating apparatus shown in 
drawing 1 . 

rDrawinq 51 It is drawing showing the manufacture process of the heating apparatus 
shown in drawing 1 , and is the cross-section explanatory view showing signs that the 
heater pattern was formed in the inferior surface of tongue of a hot plate. 
rDrawinq 61 It is drawing showing the manufacture process of the heating apparatus 
shown in drawing 1 , and is the cross-section explanatory view showing signs that the 
heater pattern of a hot plate was filled up with exoergic paste-like material. 
r Drawing 71 It is drawing showing the manufacture process of the heating apparatus 
shown in drawing 1 , and is the cross-section explanatory view showing signs that the 
garbage of the exoergic material after baking was removed. 

rDrawinq 81 It is drawing showing the manufacture process of the heating apparatus 
shown in drawing 1 , and is the cross-section explanatory view showing signs that the 
reflecting plate was electrodeposited. 

rDrawing 91 It is the cross-section explanatory view of the CVD system which used the 
heating apparatus shown in drawing 1 . 

rDrawing 101 It is the important section expansion explanatory view showing signs that the 
heating apparatus shown in drawing 1 was used for the CVD system. 
rDrawing 111 It is the perspective view showing a general view of the heating apparatus 
concerning the 2nd operation gestalt of this invention. 

rDrawing 121 It is the vertical end view of the heating apparatus shown in drawing 11 . 
rDrawing 131 It is the base explanatory view of the hot plate in the heating apparatus 
shown in drawing 11 . 

rDrawing 141 It is the flat-surface sectional view of the cooling member in the heating 
apparatus shown in drawing 11 . 
[Description of Notations] 

I Heating Apparatus 

II Hot Plate 
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12 Drop and it is Crevice. 
15 Heater Pattern 
16a, 17a Flow section 
21 Reflecting Plate 
31 Exoergic Material 
41 Processing Container 
51 Refrigerant Path 

54 Electric Supply Pin 

55 Insulating Member 

56 O Ring 

58 AC Power Supply 
W Semi-conductor wafer 
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a. 

[ a # 5 ] iuEsstffi©T@fc ?^ai^x^sJt®-r 

*,a3ft313Xtt4K:Ett©JDaaB. 

6 1 aEJoa*©T®K:*3tt* ITERS* 
Affile a*M)£JS©ffitfl*#Ki*Stifcc:fcfcttai: 
T * , » * 3K 1 , 2 , 3, 4X«5l:Si«)lH]^SS. 
[ a s* * 7 ] WE4h#**lfta&6*l*E3a5««Jn*fe*©± 

ffifctfjfcsnfcctfcfcafc-r*. a ^ ^ i . 2, 3, 

4, 5Xfci6 1cE©(Dj!n]S&£B. 

[a*ii 8 ] Ra*tfcstL,"c»a-r*®aas***aa 
ffiKSTr«ttj*n, 3 aaa«<o4i:*a» 

b £ £ t "T -5 , a^Jg 1 , 2, 3, 4, 5, 6 

x'te 7 cEaofin&aa. 

[ a « 9 9 ] -a»XttfflafcJtffiK*B$nstttt:£ 

(s i o.) cDjto^«^T®tcm^SR$ot-^/^^- 

>jgfiJT5I@t, aaK±oT36aT*«»#<©'< — 

Sfc raff, JnSftt^iits$ 
[ a * 3H i i] aaxttiH»i;:i:iffii::«B3tt*4&# 



2) ' #P8¥ 8 - 3 1 5 9 6 5 

2 

3? (S id) (Oj[jDSifi(DT@fC. &m*Z£ ^> Tft&T 

jjtsist, aE»s&«3j«iRJrtan*a* ufcea 

[g$^12] ttEjnafi®Ta££»*£fflE&&& 
1 0 Xtt ll(cEB©flnaafi<0SiI3&ffi. 

ta^^i 3] aE4fefr*«ttt£> en&ig&$Aia«0> 
±afcjBjSTsxa£W"r*;r£*4*a&-r*, a^Ji 

9, 10, 1 1 Xtt 1 2 £E*<D jn&aB<Z>&&£&. 
20 a#*a«Xttraar:*©±aKaBUTinJ»"r*ina& 

sisi.' tfiE&si^g§fticifrE#&^te££is~r**t3e> 
®.mf&&m\tE3i cs i o>) fCctoT^fiJt^n^jD^ 

ffa^s^sa:. aE*ag*«rt tan-en, ^E&ia 
&B<h, aEffl3iPSrtEaEaffl3#sflisT4&a&- 
EJnS»Sfi|ir53S (s id) ic j; o ra'fit $ ti*in 

aiRirtsti, aEina«<©TiBK:53S©K»«a***a 

g*£fi»Xttnaic*©±SfcaBLTijDS&-r*iiia& 
set, ifiE&g&Sf^ctflE&&s#£*asiT ; 57ta£> 
40 ©ias^fx £#*&-r ^aastfx&i&^&i: s^a u, trr 

£ ttl & & B . 5 3? (S IOf)'KlJ:oT«/S«n«JD 
n/t5.3£OK»«39«, WElIl»fifl)TSl:«*8^Sn 

imxmi 7] ifiE&*ag#a<ifitf> ^n^oaa^jn^ 

14, i5Xtti6t::E®cD*aggS. 
( % ^ m m tz Si g» i 

50 [0001] 



( 3 

3 

5 t> CD "C * -s . 
[ 0 0 0 2 ] 

CD ^ ® & g , ^Jx.^Xry^>^Sap-^CVD^S$fT-5 

[0 0 0 3] d> £ « , 0f^©iaS^HJ£i-5.^*^ 

A 1 .O.^A 1 N^t*©ir75 t-^/^- 
[ 0 0.0 4 1 

© % L ft *l fcf & 6 v> a* * fflf&Ufc-fe^s/^ 
CD a X -fe ^ 5 y ^ # « , »|»ff*tt*J^SHCi*»5, 

[0 0 0 5] 3&CttE©*l3*Sl>?tt* fclxtf 1 T o 
r r ViJESSBEKlKjesn***. -*©J:?K:iBH 

■c, *&g^§rtT©w^&iem:££a<*&fc e>ft*>^ 

[0 0 0 6] *«Ktt* i Jfl>*J&K:S*TfcS*lfcfc©'C 
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[ 0 0 0 7 ] 

[&M££Sife-rs*:«&CQ^g] HIES 1 © g ft &mi£T 
(S i O:) fci^T8/£$n*2n&«C0T®tZ, J&m 

[0008] S^JiiirE^cojto^^@T«. aa&igtc 

53? (S i O.) «JSfr'T 5 . U fca£3feco-fe 

^-5^ ^;i/&f2£2-t*£:V>. SfcHSS (S iO:) tt 

T 5 3? (Si Or) fit . 531 # ^ * <0 fib , 5" U * jtf 
7^ (WAtf 9 6 X->U A397^) « . S iO.^I* 

& (Pt) . X»/>7-;P (Ni) , sskk* — 
(C) , ^^.Ii7x;-J^f ii:^i-^>$SALt 

sa s u fc t> ® a* as s n * . 

[0 0 0 9] §82£J|j2 KE*©JBttS6fiTMS, JS9!fc:5 
3? (S i O.) \Z & -d X m f£ Z tl Z 1m&&<D T W \Z J& & 

« , * (CjftA LfcJi^ £ it XT, «»*f**^$>— >!*3T- 
[0 0 1 0] Cdl?t0 3rt^$ ©h-^/^->t 

[0011] tiE#fli£5£Ett® ft ft sad 

S» « © T © C , 3 \Z&$£1, ft J: v \Z . SRS & # £ S 

-553? (S i Oi) COSStffi S -a-T * . 

[0 0 12] SfcW*«4!CJ:ntf, (Si 

m $ n s . 

[00 13] ccoia^^4<ojtof?ft^St>, i&^^ics 



( 4 
5 

mi&#&-c& z$5fr$:8im& <mm-c£z. 
C0014] ^ttnum^ms. 4 ke« l&^jh&& 
@ k t * st^^stcasufc^^ic, ttr s s at « © 

e # * < 'N U ^ A # *) , Hi ( tK 31 # X) . N, (SSI 
[0 0 15] Z.<Dffi&mS<D<£?\Z. &$t«©T®tC# 

[0 0 1 6] l5^m^^l-5lcE®<7)«-Jn^^S^*i 

*¥&$&&<Dmm\z. w z-tem — w-wft'e . ummmmv 20 

J©16fii*tlT(t - ^ ><■ ^ ;P ri* % £ L tc < V> # 
K, #!*.fcfB& (P t) ifcSfi.^t 

ffloa«[#*»isf*iRo/t^ — > tt , % & # © - 
[0017] c © j: 5 in j»«©TiB rc* a »»*r 

[0 0 18] L*»fcC©«^flmtt©TffiK*W'*58& 

■ Jft»©5te*iKtt*5eJ»»©»^©KK:, 

Si/^->i:l^ wfc ^#©¥*SWfcffl*©W3£*«*rte 
[00 19] S6lC*fcl8#9i7l;:K«Lfc.fc3fc. a 
4V* KI«Sttn3»«©±liKJ&J£"r*i:'3 IC U T t» J: Vj . 

[0020] *itB*S8i:E«Lfc±5i:,'a±o 

iifs & a as a< cassis c £ t&uj $ n, 
on^jgasti&iaastJt^flistMcffifitan, c © is ^ 
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£&ttS&€'£trgift-7. ^ AtfO 'J > £ <D is — )U 

T t> <fc 

[0021] z&n&m 8 © & g g & , ^a^tfe 

*M?L\**:&VtmtT -5 C. t tfi "TiB-C* 0 . An&«l*3© 

m&tt. Kifc©ai< J»e»¥©/MS l»53S (S i Ot) 

-to* 3 LT*>, lnMtt3'£tt* 

t— — >©J0S»£tt*f** -en 75: v» . 

[0 0 2 2] -*l>T-t©<fc3K:»3I-r«Cfcfc<fc'0, > 

T £ , b75^=b^©<t^iw^^$:Ttf^ri:iCJ:D, #C ^ 

Jnf&&£2 o 0° Cg§EK3S-e?&Sl, ai^rsiB**** 
[ 0 0 2 3] ftSlftt LTtt. ^A.«^IS-rS^5l7K 

»fe»ai;jctt£©tt#*fW-TrH:fc<, «•«©*&##&* 

J8f£ U T «fc V». 

[0 0 2 4 ]«S*«9-Ctt,.iDl»«lH.©»Jft*ifetU • 
T , 5 3$ <S iOi) ©]!lD^«©T®tc3f^gl$©t- 

# © ^ — ^ h«©feO$l!lEt - ^ — > t*9 ic 3fc ^ T 
*48»©fl5e58&*J©' , <- ; - -*htt©fc©£Jft 

-5 . C ©.«-& , f§^^ 1 0 I'fB© Lfccfc-ptC, t - ^ 

^fi©T®(CS^©SSt«€rSfe'&^^TjtoBE, jtof^-r 

[o o 2 5] a>a»*ie**-r*nni»«iB©si62r*fcK: 
intf, uoSft«Ka9ia;53S«r«^4 c t tc i o , ^ia 

tf 1 , 2^S^^3(CE@©iia^g®$:^^<fc< 

a ift -e # * . usa^Teft^o'fcjnSftfific^w-^sefflfc 

tf 9 - > 6 tt * fib t> © tt , « A tf W « . # >J y -> 
>^ICJ:r3.TBft*Sn*©.T, «S»tf ttt — — > 
ft lC&#frttag"C3fc*iRtt' 3 *U 3ft*0*©TffiffllSffi t> 

VBi£auiinx*«ea"c*D-, -5-©^^h^©s»^©^ 



( 5 

7 

V # -5 . 

co 0 2 6] ^ftm&m i i ic <*: n , £ & x k ^ & ic 

±®£«g£n*&#£ftl&T*fc&<3iim&®£3^ 
T5^ftT*oT, ^£ (S i O:) ODlB^SOT® 

g^irt-^/^ - >$^i£i-5Tit, £ 55 gfc # 

CD ^ - X h # to © £ & & fSIgt, 15 K & # A* 

[0 0 2 7] C<DS83fcJllllca©Ufc2in$fc^©<aSit 
0, ^X-tf^JJc^ 4 tCS©<OJn^^@€r»ll^^ < SIT 

[ 0 0 2 8 ] ltJEi^l9 t 10, lltCi£33£Ofln£&^ 20 

m.m <D&&ifc<D ^ — 7s h CO <D £ ^fiJt"T * tc \Z . fflA. 
ttfl=n*->«rJBj«L, 5tf&&<Dlt$i tN^ I::1££l#© 

iu^ict^T^-x hi*©&ia#£&*-f*;i£icj;o 

[0 0 2 9] C<7)f8#Jgl2ICiE©Lfcfin£Ag©<D3ai& 

^asK-tntf, fg&tfcD^® tzu&m&mv 
\? % z\ t&mm\z, ^^eacfrA*. seot, 

[0030] & *5 S3 3< ^ 9 * 10, 11. 1 2 © # S it 

&m®ft£mm$tm<Dmm\zwirtz>\z\t. &\x\*5L9t& 

[0 0 3 1 ] -tUT£*±cD£jtaS&&fH<DSiB^ffiK: :fe ^ 

icttta v>. f ^tntf. So g& 
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[o o 3 2] i 4<o5a^^stt, m&v>WLE.&m 
ttGAn&aattsx <s i o«> k 

[ 0 0 3 3 ] Ufc*<oT, ffi ^ U fcJn&gg ICK Lr X 

an, u^^»»RHtft4^-f 

^n*0^.^©^o^iRjji-r^. £ 

[0 0 3 4] §f3£3Sil 54>ftl33BlC£ft«jSI*ftaB 
tt. (S i Or) ±oT«dt «*n*Jna«.«rW 

toaij»«oTffifc»B!t.*nfcBf3ea$ofc--^/ , « 

n. Wffiin3»fi©TffiK:53t<ofiit«*«**«^*n& 

;^->rt-e^fco<;i:tt^<, /y— r- -< ^ © 38 £ 
tt S 6 JJp *. S n T V» * • l*tK»fitJ:oT»»# 

ad3»©s H^ottfSft^WA s n, ja*j:<-, maa** 

e. ic ^ >v - ? v v *« fli ± ~r * - 
to o 3 s] £ t g§ 3* ^ i 6 <D&mg.n\z&tf z>immm- 
e R . (s id) ir<k^Tfii^$n^JSin^«coT 

s»t*3&«iR**isn«as**«'u&iafiR3fi«»rie*nfc536© 
RttWLtfi. wcJnj»«<o"Faic«»a^«nfc=: 

Sit LTV^. fi£oT, 1^^311 5iP3tt, — 

t&cDPK^co&^fcSPAenT^scoT, j&o^^^x^ 

— h# v ffi*«fc D'lpJJt.LTVV*. 

[o o 3 6] a!5fc*ii rcoii^ii^, i^S€-5aa^B 
tc^iriT, ffi aisflc^ifi ^ e> n £ eaes A«jD^ts<o -t @ 

^^ifeM^l^d^tPlJit,. A»-3att4*l#©«atta*S3E 

± ^ a n ^ . 

[ 0 0 3 7 ] 



9 

mzs&$i®-?ti&* a i \*m i <D&mm& tz&& zmm 

g{3l<0%S^7l, @ 2 f2 (3 ¥ M * @ 3 fct @ 2 K: 43 ft 
■5A^A*&Br@£^LT£0, # B 6 * S J: "5 C 

-J6S5§<D±<ffl<D2H]gi£l l£~F<fflco££tfe£#±TK:S 

[0 0 38] !5SlHl^ffill(i, &*B ft53£ (S i 

O:) a\ s ft o , ^©-bSKtt, toms8&* #i x. # 8 -r 
( s i o : ) a> e> a * % m as i 3 . i 4 a* & ft 6 n t v> 

[0 0 3 9] -J5TM\Z$L&T Z>EL#Wl2 1 tt, ±# <t 
UT^S^iftS^ (S iO:) S £ o-T £ D , ifrSEJO 
&«ll£<0&£-®£*'C><tUT, rtffllcSl*K:itAS 
tlT^.*«l»»3 1 GD*i#&£-t®<BS, SI*1D»«-1 1 
jia^££St£-£, 3 < 

s*««i/T;^a*-fift<sn5ctcj:D, « a tf 
iooo° ci«oj»ft*t*«k?i:tt'3TV»4. ft *s 

Sftfi 2 1 ©fflfl fctt. gSSttmfc 1 1 ©ft tb§5 1 3, 

i4^f^-¥®^sg^^-r^ftttie52 2, 23 a*s e> 
in, :/ ^ ^ (pt) -cttjfc-rtitfiofipsu 

[0 040] &CttE«riSfc*»*»*ttS»ttfHl©»3t* 

ic, fin^ffii lOTifil:, j5rJ£8SS©fc — ^a* — > l 

S^i^5:t^T§5-. £fcl^P$ic, fttii&i 3, l 
4fc, t — ^ a ^ — > l 5coSS#TJmS&«i lfilTC 
Jlffl^*.WaL3t..l 6', 17fiMl/.t*<. . 
[0 04 1] ^^T06 ^ - * htfc © 

IC to , :/ 5 ^ ± ^ — * h ) $:t-5 r /^^->15F*9(C^ 

*t«. c © t #^^inJE u £ a* e. 5fc#-r * i 5 \z vx 

\l — 5 }\9 — s 1 5rt<OSI>«rtC^-C^ — * b tfe © ffi gfc # 

S?L 1 6 , 1 7 ic t»^fe«-r* «t -5 l/fc**, 
53A/;i©©ffi?Ll6* 1 7 ®#©&3I&# 
S8T«AlTt>J:H. ^ U T £ ©tfcag~eSn&® 1 l± 

(S iO:) *6&o.T^50T, & JiJt fi A ft , 5 3$ 
(S iO:) © tt'fl: j& (1 6 50* C) £ jSS A ft ^ fi « 

its. « ^. i i o ot-i 3 oot:*»ffii/V». 

[0 042] f iTftUg, H7ICiSUfc«fc3tC, tag* 
£ 1 1 © ± T S * , « A tf ¥ iffl W ffl » ft E # U * ^ > 
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1 l©fc — *A*->1 5 f*3 fC, 3&3$ 

^3 lit3E«ii2tt$n, $6l:^I?Ll 6, 1 7 ft IZ 

ST*^@^16a, 1 7 a^iJ$$n5. 

[0 0 4 3] 3fclr»"e^«&JSSUT*5¥iEA£ffiU]fcR 
3t£2 IfcJBSU, fflEAl&ftl 1 COT® \Z mm £ 
W^tft^iPrtT 1 2 0 0 * CgSlCtTJD^U. ■*© 
tfc&^B8lC;*Lfccfc?£lDJEL. 1B3&1& 1 

2 i (mm) 

10 [ 0 0 4 4 ] g& £H3-lcSbfc<fc3fc:. jta2&£ 1 ICO 
± ® K , ¥^#^x/\£ttAT*fca&©55i:b&:*[H]g& 

[o o 4 si *fcweufc«is*WTsin»£Ki©tt 

^^Tt&9§T£<t, :: ©in £ftg B tt, 

#^xAo*BiKiaEKjas*fT5fc*flocv.Da(B(ca 

JBRTfiET&£. H 9 ttffl£inS»3Sfl 1 C V 

Dfi»€;3S*rWiEH, 01 0 ttf ©IS ^ ffi^; I t 
BfifHT*5. COCVDSStt, ^StC«5^$n^B& 
20 R®^©ffiI^S4 1 $f tt^5. COffli§S4 1 

430* f©ia5**Tyt7-'\yF42, <BJ g 4 3 , 

[0046] c©*ftii«F.ffi4i© + fcw:, &mm&-c& 

^xAWfi, 2ngfc£ai©Ai£fctiii i©Jb®ic^/£<**i 
Agassi 2 \zm #> a n e> nx'aiK $ n ^ . 

[0 0 4 7 ] WE->t7-Ay M2I4, ^^RStt^:- 
30, ftb* *fl!)±I4 2 aCttffiI*^*AaJ4 5*»»filE* 
tlTfeO* -€-COT^4 2 blCtt^S<0!a:aja4 6*«^J5£ 
$nt H'T , ±g42atT142bt© M-K: fa £ 13 4 
2c!i^aHV^. 5[lS^A^A^4 5fCtt^S^X 
^A^4 7 & frVT&mX7.m4 8^^nti3 o , 
CCDjaiS^^©4 8*6, X tVTWX&S i H 

< (v^>) tH.t^j|^^73J^>t7-^7 K4 21; 

w-Asn, asftarta i-ic*Bsnfc¥*fr9xAw.iciRi 

W T ; 3ff^i±ffl?L4 63&»6^«12«:ffiStl*. 
[0 0 4 8] 5aS^S41cOffllS4 3<Oig®j£^ir«^ 
40 gP4 9«»»l«*nTtV«.. CI P 4 9 It te^l^ 

4 9 a *>UT#seafi 5 o atfcttsnris d . c: co^ 
fi£B5 0i:J:0ffiI$S4 11*9 *t 0r 5£ cO K ffi & , -0q A. 
tf 1 0"'To r r IC«»RTtetft-3T^«. 
[0 0 4 9] jfla*ffi4i©fflfi4 3©TSSlwtt, W M 

S©l«^c?)ft£ti^4 3aJitClSB$n^, ^^0, fin 
^SB 1 tiSSt«2 1 $:TtCbT^£ti^4 3 aitC©B 
2*l<5. Lfcd^T, <Bg'430^1H84 3 atE»lS 

50 [0 0-5*0] iftSlllS4 3 afiCfi. l8t^CD?&fi|ffi^ 



( 

1 J 

CODifcSlTKfCcfc^T, finf&gglO^iaSSl 6 a, 1 7 
a (DM B 2 0 0t:@&tc£T?£aipI&i:&^TU 

coo 5 i] m&&m i <omm& i e a # 1 7 a© 
fegstf 5 s^ia^entv^. C ti 5 

.5 © T S3 @ fcU OU>^56t^l/T, Iffl gfc S 1 1 IC *3 

\t^^mu 16 a^ss^tc^stc ees snrtr**. £ 

— ^\ «/ F4 2 CD T ^ 4 2 b K ^ SB 1C JE & £ n T V> £ . 
[00 5 2] 2 0 0li&tt:>5 4lCtt, ffli^S4 1^ 

aaa«a*3 t , 3£&#3 i l -ramaa i 
j&« 3f 3£ «) a * , fl^tf i o o onciT^ia-rs. ■* i> 

¥<&tt$xAw#iJr3£©a£K:*'einaan*. 

[0 0 5 3 ] ttl & £ B 1 £ f± ffl & ft 1 1 <o m # <o & 

:cDflHt>f 5 9A»6Cfl«OttlBll§ft, n>Hn 
-76 OCA^J^nS. COftlili^CS^Vit, 3 > 
hn-76 0 ^6^ttt«l5 8:fc<fctf#&igi5 3 (C 38 © 

i^tftt^sn, 3 i ©tH^i*«fc^».fli*oaEfi 

d^is^nsctciD, i|i»#!)xAwoja«*t«fli 

[ 0 0 5 4 ] *CffI9C?ViTttlB1"5 £ , £$fcmig 

asn* *fc*aa«s 4 i « 3&«Bf3Eo«flEa, 

TorrtiT»E3n&*» - ® & 3 * S 4 1 J?r 

[ 0 0 5 5 ] cot 5ft&ajp s i rt.ctt, ^»7k*«a 

fRl/T^SOT, ftD a £ 1 lfcfcttSBa^JEtt, HI 

oa)T^tc/TLfcctat;&t5Tv^. bp -fe , * g # ^ x 

A w <o SB # ( H l OfffOT^^y^^lciJlt^ cd^e»* 
tt, %^M31l:«tt)Ttt9 0 0 'Xi:fT 

ma $ nx ^ % ic *> 36» &t> e r , »pi 6 ati&at 

>5 4O»a«i0'J>^5 6Hia ( H 1 0 * <D T # © 
^^^t^^^a-bcoas^) tt , #J 2 0 0 ' C \Z ^ ~C 

C 0 0 5 6 ] JPj5JaJ^gJ„l„^^ 
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1 2 

•J ^?.©9^0fi**«, 2 0 0 0 C8*T*5* 

5 0'J>^56tti95j»g»tr, £Si3S^ 5 5 <3f*9 

5 5©^9*»fttA.l To r r ©iSV^SgTiboT 
10 [0057] f Of0T^<O^77l:^bfc«k 

0r3£oijp^aS'rfe ^ 9 o o • c^i^-$nt^ 

a#^XAW£«)IH©a« (01 O^CDT^^^^^IC 
£ if £> b - c <D as t> ) fi.'S^Scmg'tfCC**^, * 

' © j= ^ c a v> a a -c a * k *> a* a» *> s r \ ^ * & a & *j 

K»T5, *a**»S I3fr AS. 

20 f >i^5'6-|Cj;5SlSttfl!)*«T*«A»6. 
J&aSSt* 5 5 ^Jtagfcfc 1 1^6«D^TilStt*It 
t) « a "C * 0 . > >ft>^t:tt)Tf *JT355. 
[0 0 5 8] l*t*9#^lAWfl5S^t4, in a a 1 

$ 6 ic*fc53Sttaaa***a< . 3t*awaaic:ffi*iT 

[0059] t c^TWEa i ©ssaaac^^sina 
at* i fcfc w-*aia« i ts^^0ji®tc^tu^ 

OXAW$ <rt A b T V> £: * COao#9?fr^XAWW 

*aair36»36»*SDaaBTf4. ^^.tfisi/fc 

a-r * c t atPj&T& o , A-r ^ u y h ^ -r -fvmf&m 

[0Q6 0] *i:*«?f!o»2fl!)S«»fi*Hiii:a^ 

g©6 i <o *a & £ 5* u * hi iaco)jiiaaa6 1 © « 
aafi5suT^<5. coa 2 ©aaj&ffiKd»*»a tnaa 
S6 it>, iftaaiaa&aQftiaaBiaii^a. ±# 
50 tLT»Rfi»tt'*"ftu, ji'3ft»*&a«c>ffiH — mmom 
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i, £$t«8 i & & 9 i &&mznitgr 

C0061] ifr&2n&&7ira:, j&wtz&lti (Si 

-f £ <fc 5 fc, 3H&« 7 ltl-MS, S1^H£ (S iO 
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